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(54) MANUFACTURE OF SEMICONDUCTOR AND METHOD AND DEVICE FOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and device for plasma 
processing which enables real-time monitoring of the contamination state 
inside a plasma processing chamber. 

SOLUTION: In a method and device for plasma processing in which plasma is 
generated inside a processing chamber so as to process a processing object by 
the plasma, a particle floating in or near the plasma generated inside the 
processing chamber is measured by the use of a plasma floating particle 
measuring device, which includes an irradiation optical system 101 for 
irradiating the inside of the processing chamber with a light having a desired 
wavelength and modulated in intensity by a desired frequency, a scattered light 
detecting optical system 102 for splitting a scattered light obtained from inside 
the processing chamber by the desired wavelength component, then receiving 
the split light and converting the light to a signal, and particle signal extraction 
means 103 for extracting the intensity-modulated desired frequency component 
from the signal obtained from the scattered light detecting optical system 102, 
thereby splitting and detecting a signal indicating the particle floating in or near 
the plasma from the signal due to the plasma. 
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m^^^rSJi^^L. f}u3BXvXvc7)aS21^i!5^*3J:D^^^ 
^SSifgS fetlltllBX^ Xv(D^:>^l^?Sgc*5ei;I/-T-t7)^ 

m ^n^ mi >t ^ HtgBHif soo?ssbK53^T ^^i^gi t >t u 

agt5:SL7tt^m>t'^^/0> bn-S fS^;6^ b mjIB^/I^P 
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.^Ti^ b '.>^ L. T ,41 1- ^ KfD m iviiti ( I i -p-^^ ^ li ,^ /i 
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y 7 X V wae/^ J; t/^oo gS5:f-ft S Ac « Hu Bd y 7 
x*-^ CD ^:yeil ?S Sc* J; ^IScfS i S;:c ^ p)f ^ w ^ i« 

-r ^ Bi#^7t^^* t , 3^ !l«t7t^^^ TRg»t ^ n/c "/e !C J; -D 

T Hu la X -y > ffl «a 51 ^ ■=) f# b n -5 IS SL <^ w sa 
b ml ia?4;^ as b fcBf M « ^ j«cS: ftt '7-> * ai -r ^ ci i 

(C ^ ^fe L /c y 7 X' V 4^ e L < tt^ « ifl ft^ L /i Sft 
4 Jt^Jt"^ X y-f- > ^ r?i $ fl-r * :i t ^it^ili i: -r * * 

X"T (C ± -3 T l^-W^: JS« (C*f L T^SgjaS L. A^' . f'Tf 
$ n;^c 7t (I i o T Hti 3B«as^ 75^ # b n 5 tit SL 7t Hd 



^^.-^m^'kmUyv X'v i- J; o 0075^ b L Xt^ltil 
S4^5m «1 tB -=f-P5 i ^ fi -K. /i 7 X"-rr¥ig ^if^jui-ay 
1^ IS ^ ifi l^XmU^M.'Mi \z.n L fz X'V 4> tir L < 

«!US I 'J I Z X" ^ X" T ^ ^i? j5 tJ- . St X X' V M J; o X iiii 

tZ)mirM-r:fm.iintz^m{'^im<'zn l xx .y -^f > 
>^m\^fz^'!tm^^-^n\zMM-^'i>M^\yt'f'^^^ 

Si*t:''t'?-^Xt!aW$ J; -? XiiiI,idSLl»r4:rt 75' b ^5 

bn-5lf!fa7t^inIfid)'7f'I<7)iSitfc)c:'/>X:/>8i bX'g-'t bX 

b # b ni>mmr' b fiutd^J^ « b /in/rlcoisjjjJclESc 

f ^ IC i-^iS L- /c K tl ^ w] rVd ^ -'^ v lij; ^ t, CO 

7i> b '-tsi b xmtit^mmE'-mw'^ f^K ^ ^li^/c x^ v 

7:v??iSStft§t?|iJSS^>l uXFm,;dCUl'-iil^g(;3i!'k bfr 
-X 7 X'v nji^t b < li-^>«iafS (l??jfi b /c Wft S o 
X y ^ > ^XH t * tTo i (J4 i-r o •tiJS^*:^/?!^ 

mm^2 1} ;;1cMffl<!LUSltl*g(cy7Xv€r-«^tS-a:, 

^y^^x'x'iritsx ji'(*:s<s ic ti b X b^M^iaa b rs. f>^ 

b. t")T'i®fefi*#b. tuflHT^-S'X'XiDajfligiJS^fcJ; 

n^(D^M\^^rz\mzi-y'yx-^co^-mi^^^^zs^ 

m i: S7i -5 p)t ^ ^ IS:X« S 3S b 7t ^ misd 

xu8%f ^ ti/iyt ;;: J: -3 x HtrSdsEiBJffl ^(aii'^i^Tj^ e tiJ b ti 
-5 » SL 7t ^ HU g a pTt M ® S bt 'z^- X- g| b X S >t b X f 

b f# f)n^<B^t75' b Huffi^tSlSall b/iPlf ^«/giS^c1c^^■ 
^ m r ^ C i I r J; o X y X X' V tt^ e b < ( i ^ © jfi t ' 
??i2£ b <£ 'T^-r fS ^ ^ i4J-r ^ s<ftim ^tt ttl ^ © i 
Ac X*T??ffiSftf1-ffliJSg|l^ ffl UXinUdfiEHg/l 

saa^i^tc^'-fe bAc^^ x'-Ttf^rb < (i^<»ifif§(c??ii 
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L fc-th-^^ ^ ^ P > c;) . -y'yX v ^E:7t^co^4 
SL^)]^#^'.5tt^^i:/^< . ^iLUl^t^Ci n-s i t u 

^ f ) |5] [ : ^ [<] tz J-) % m tj ik Zf ( z ^ X - 5[l m 

[0 0 0 2 ] 

9-^^^^^^^^ LX\t. ^mms 7-11863 0 ^ 
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3 ) . i^JfW f 6 - 8 2 3 5 8 ^§-ii$g mMm^i4) . ^ 
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t - -3 rti^i tfP -r ^ $ij ^ ll^ ,^ Ac ^ 
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^gg c7) ^ /J ! I U " !1 W U lis ^ 

j ^ ^ T ^ I g 1^^ ^ 7t 66 CO g ^ 3 cfc U - : >t 

[ 0 0 0 6 ] 

iitiff'C^ Mm\^xnm%^ht^^o z^yfm%mty^ 

yX'^m^'Vr^^%MM%m\z\Z\Am LXA'-^A^^A^U 

cL/ro, ^^\^\xyyX^<r)n)\^'7 ' x^^^g-rr^ 
^ ^ ^ W ^ cZ) g ^ 0 {ft T ^ ^ I ^ ^ L T t > /c o 

56MbitDRAM, ^^\Z\X 1 G b i t DRAM^ 
i:fa»Wfb7)^'il^lHjgS/N°5^->coS/h^>lHl^lO. 2 5- 

0. 1 8 um^a^ffl^bco-^^^tcH-^Tt/^Oo ) 
(::??ffi-r -5 tJ- y ^ ^ n > (Z) ^^(7) ® /J s ^ ftffl-r 

[0 0 0 7] ^Z.X. y^^X-T5!lJEi^^g(C^3l^T, 7^^ 

y'^'yuy^'t-^(DW.'hW^^^. y^X'v^yfc^co 
^. Lt^X.t^i)'^^. y^yX^%%\%%^m^^i&n'A'^ 
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ont '/ i'7ayi^ X </M ii L « /j vft { : '-^ t ^ T -/ -7 X 
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-r J > y ^ Mjffg ( : L T ^ 0 I"] J: tiT^ ^ o /i 

o lii mi^ :K - h L T X' V «Li Jl'^ \H oo r?!^ 

mmjjm^rmT^z.t{zh^. 
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^ X V tc J; ^ ^ t!/ ^ b '/i^gt b m r ^ 11^^ f i ^jft m 

/i t i ffil IS y ^ X V (7) ^ 5!^ ^3 J; ^ (7) ^ 5S K 

■r^t}^.«>t^i^i:. mm^^'^^^xmm^nrc9t\z^'D 

ttir^^mn^mih^^^t^m^-^rzy^yX'^^^ms.mf 
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t^^^m:^fz~fyX'^^fm^mmmm'tmi^xm^m 

ii:-^ \U [ : ^fi ^t5X /i -7^ 5^ X V 4^ :?? L. < 11 iSf^ t^^^iS L 
^Si^l'4Kl*qt:y^Xv^'^^ii^ii-. ^^-^y Xxiz^-^X^^ 
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fistSL >t <^ m >t -^^ 7:1^ ^ ^§ b n ^5 f5 5f t:?^ b fiu ^ 
LrzFiim^mt}^'^bm^m\^'r^z,^iz^'::^xy'yX-T 
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±^it. i^y'yX'^iz^'Dx^mm^M^^ztiLxmm 

my'yxxj:)mi&mi&^^^u^^<D^m^irzmm^ 
y xxco^t'^mt&ms^zj^^(Dmiki§t&t^^m^^(^m 
i&^x^tK':^mLrz^^mtmm^^j'^]^zm^T^m^'^ 
^^.t. ^m^i'/t'j'^^xmM^nrz'^^z^'DxmiiVim 
mm-^^m^n^miyt^mm'&^i(&&&'^x'7mi' 
x^:/tLxm^^z^mr^mii'^miti9t^^t. mwm 
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[0 0 13] ^fz. -^mwt. mmmHr_y-=y'K-^m 

fz ^i^ -o T m%\L'J^^.'~^J'^f)' % b n-g) 'mi ^ "Hu d'BpTf 

^m^^w&mx^tzmm^m^mm^w^^^ 

^ ^ < I ^ ^ a m f ^ © ^ ^ 1i A ^ X V iS S ^tl f ffl^ 

{Z-fyX-^^^^IS^. y f> X V i: o T ^4 

w^^)'f\m(Dm^i^ikx^^}'^^m\^tz'M:^mm 

y^yX'^nm^mmmw^iwtzz.h^w^t-r^o 
[0 0 14] -^tz. i^%m\t. nmy^^X''o:)^^ni^ 
^"^tzmui-f^ x-^(D^^m^i^mz\^^^n^<D^ 

m-^^)Wl^^^\ 0?o~l 5 "o*iJ^JL^±S/ci b Li^^C: 

mt'^y^'7X^^n^m:.^\^^:f'yX'^nm%m\ 

^^ISff^chLT^:i.-5^< 4 0-6 0 %C7:>riff^?^^fflt/^ 

mzm^'t^w^my^rz^'rn^^WiX^^^o^zmi&L'fz 
mm\z^n^yy X'7nm^^B\mmm(Dm^ft^^\z 

:Jol^T. 9iJHB#[H]}?Tb*"A^. T4^>i:>t)L< tills 



[0 0 1 5] ^fz. 4^mm. mirM\^^uz':^^^x-^^t 
^ :7 7:t ( : J: o T ^mmn^^ iz %\ l t m m 
r^-^'^X'^^mvj^m-^^^^^r. i^mcom^^^ia . p7f 

SciiLUi:-^ I ^] ;!) ^ b tJ} b ^ I o ft;/; f|tc gLvt ^ m mf*f\ "^i o'^ fi 

o T -7^ ^ r V >=fj L < ti^ <;)i£c^ t: L ^J^l^ ^ >j^-r 

y y X V <r ^^g^fe :^ -tt . y ^ y; V (I J: o T ?4 ^[if'e W^^f^ 
^ # L . MiJlB -/ X'^' cn^WiE^m^^^^^ ^ r/^co ^^fg 

m-t^m^'^^r^^t. ^M^^^^'^^xmrn-tsntz^iz^ 

m^^m^'^&'^mi.fzmm(j^m^w^hm^^^^ 

[0 0 16] "^tz. if%m\t. mm'Xyy:'^m^^m\z 
^n^y'vX'^}^m%mmmmmk'ijmi'H:^\hn.^ 

miy"yX'^mmmm\z^n^y'yX'^i?m^^^mm 

t7) ^ S.-h ^ :S ifi { it> o T ^^f^-r ^ ^^:>t ^ -5 
^ ml aSy ^ V c^fgyt^ ^^£1^ it «^ i: PbIT^ ^ 

» B %f >t * i : J: o T M ^ 1 1 ^ ^ M t a y ^ 

^ ^ t:? it « L ^'cc V ^ i: o 1 3 r ^ s )S 4 &x ift a [J ft ih ^ © 

[0 0 17] ^fz. ^^m\t. 5aii^F^qtcy^xv^% 
my^yX-^iz^-Dx^^mi^mmztiLXf^mm 

mLfz'Jt^mmmmHizm^'r^mm^^^^. mm 
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tl 5 fft S L )t ^ i 1 fj SB ;fr M i)$ 6£ :'7> T 'r> ^ L T g ,Ve L T {f 
7> ii\ HI T o - t ; C =t ^ T -7'^ ■< V ' |J L < i J ^ ill fn 

;>(cJe ^5 ntz tc :itt U T iiU ,icl -/ ^ 7; V ( : J: o T X 

(i-eooia^ L Sir*; ^-KTIi £ 7 X-r ic 

^/ty 7 S!ftiff1-«^M€ l^Tf^^I,a«!l^i■3^^'3t' 

^g't L y 5- x'v L < (J ^ ® jfif§ ;c??jfi L- fz %^ 

[0 0 18] ifc, *^l'fl(±. 
6lcS8^aiiU/j:;^?>b. ^MWil^S^ tL, HJiffl-/^ X't^ 

i: . WiM^ >t^^ trMW ^ nrz'ft J; o r Su gd/SiSffl 
5L 'ft>^ m ;>t# 1^ /O^ f# n -5 <I ^75^ b Bll5t3']t * S L Ac 
ft ft ^-ttm ^ © i * (i X. y 7 X*T??iS Sft dhS'Ji^g * 

Wk^ntz'-^m^mmzmTmiZ-y^x-<i,z^^xx.y 

•?>y^SbAcC75^'b, RFfMWiSg^^L, HU.iciy^X'T 

« liie 1^ *5 cfc y;-^ « i!.?gcfg * Ac li Hil ^"S y 7 X V « % 
>t & » *3 J; ^ « S 16: t S Af -S Fff 1 (7) T )g 
L Ac )t ^ Htl,iex y ^ y i/ffl ?!ifi^l*3 (cBafWr ^ H?,*t 
Tt-^^t. iJKWyt'^i'^TS'gW^ nAc>t(C J; -rsTHiIiSdx 



=i X'-? t1' L < H^tO jflf^ icjf il L- Ac %W^A---^\^^3 

^^m\-t^%ifn\tm^\vm'k t ^m^fz:/^.? x-<'wm.m 

ft,ii«l^S'f !r;iiUTiitlifiX-y-f > y.Hj«Ilffl'3-nMlC-^'i£ L 
Ac-/^ X V'Mfr L < I±^i7?iifrf»ic??;5£ LAcK-i^-Sriimilt- 
o X ■■/ ; • VT.U'^'fi-t^ Z. t ^W^h-r^ 3a 

[0 0 1 9] ^Ac> .^^m\i., mwmHizyyy:-^^^ 

Jl L- AtTi^' b . mm<nillkm i:^^ L . )9f'i1oO/.^?ftf<T'J^;g;«^ 
IDS L Aci>t fiultlMii'-^j'g i::M*t-r -5 Tt-^/^/Ts i: , b^il 
4-t >t'r"^T\TO ^ nAc:)t IC J; o Tiiil jdfflil:^!'-] A/> b # b 

;ti 5 msLTt ^ mmf^m <j)fk^)^ '/^T- '7}-s8 b T -s >t L- 

b^tb^ti o b HfI,S^lg:^il L A:/?fil<7:)iJ3?(SScfcS; 
ir L Ac S-ft * 'K-ri,S * Hil ■£ -/ ^ X' V =t -s fo tDTi^ 

•b'&m L x^thr^'s.mM^w.ti^mt^mxfz -/ y x 
■^^fmm^,mmm^m ^■^T\mimr^[H'<zmiLrzzf 

5 X^^P^ L < «^OOjfifglr#igLAcS#)^aWiJT^;5)4 
|gn?ii. <!!iii'iir^icy7X'vS:^§-:$-a:. g^:/7X*T 
(I =t o T hU ^tmxM rii^m $ nAc J* tcl^t L T 

i)SScT-^;^S3lf LAc7t5:HMgB^aS^f^3lcHgWT^H?,W/t 
-^r- ^ i: > KMt-t :>t"j*^ T BgS^ $ nAc >t tC <t o T fltl .S^aS 
'3lf *3 b t# b tl -5 mSL 7t HuSBfTf McOiSfifcE '^j-T L 
T-S'/tLXiamz^mr^mH^^ltiyt^^h. S^I&SL 

< li^cOifi^C^iSLAcSltlSr^-rm^SBU^By^X'V 
ll± S b 'jy^ L stiff ^ltt&tti-T-f:^i: ^ 

41^ Ac-/^ X"V??j»Sft^Z|iJgB*ffl l.iTtfIsafi{lJr:Sl*5 
tC^i L Acy-7 X'-v-'t' ^ L < ti^Wjfifi^iCffifi LAcSft 

^.ff-aij-r-5 X -y > y rii <h * ^ ^ i <&«Fi!t t-r-5 

[0 0 2 0] SAc. *^Hfi«. bm^^eLS^I^II-T^^X' 
-r^fg^fe^-B-. Ky^X'VtCioT^^^^StStOotLT 

feft e ^ -te J; y;' ^ OD S SC fS S Ac ( i HiF gE -7" ^ X' V CD % >t 
f^iSft*3J;Of^coSS:fgi:SAi^p7f^co^!SScTiS«$ 

L Ac ;)t & WgBb!; W ffl 4aS^ 1*3 IC t- -5 flg-M ye-'^ 
t. KM*t )t'-f^ ^ T-.BS %t $ n Ac >t (r J; o T ri IBftlcM ffl 

Lz^ytLx^s^iz^m-r^ml9t^tii:^^mt, mm 

SL ■/tl^HbTt'^^A^ b f# b n-5 ft e> mfSe^S^IS b Ac 
p)Tl«rajS|gCb1c5i-*JElim-r^ i i:(CioT-7"v xv^^e 
L < li-?-rofi^(cr?ifiLAcStl*'l^-rm^-^l^tiJT^II 
ftfl^ffltti^^ai: *11;lAc:/x X*-7??iSSftf1-aiJgg^ 
ffl V i T H>I SB bKM ffl t- % ^fe L Ac ^ 7 X'T ^ L < 
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^ y ^ffl %tW^.^^ \z.':fv V ^ ^ -tt . Vk-y^ v^: v { - 
T m mm. :i: U T ij«:s?5 $ ti -t- f : L T x 

-7 ^ {fftiii /S] S5c ^ cJ: U^-r ^> I! I^cig ^ /i Hi] ad :7 ^ 
^ 'AiA^ J: t/j ^.^di*^ l^fcC ^ pTr CO J.^ 

;g 1^ L yu tjij nd X -7 y ffl 5a ^i^ f : ^\ " <o i^i 

T V t: V f t • ?T L < I i ^ ^ ilifg iS L /c iSt^ ^ ;'i 

SftlfHlil^Efi^^rffll »THij:idX>y^> ^iS^aJil4<[^tI^^ii 
L /i XV ^ L-Ut X- CO ifi^ L S^ft ^ if t-ffl 
-r o X ••/ ^ y xfii i: ^ f f-r ^ :i ^i^t^ ^-r -5 

'/j^gl LT^mr ^ ^ i {-J: 0 . y ^ XVft^g L < 

ctO. iS^jaJlSISi^ffitit^/iOl^^-xt^Jb^^HgBfl • 

y ^ Xvfg;>t^^ b L T^m-r -5 ^ i: 
|gcO-^^-y^ ^ D >^TC07?iSa/hS*^^'^l£ LT^mj^ 

[0 0 2 2] ^fz. msmmz^iVii. -fyyi-^^mx^ 

[0 0 2 3] 

^ 'J 7 /l'^ < A^x^ U > y ^ ^rt^tc L TS4^{t*tC J: 



cO-1^^^^^-^^^5!!iB-r^/i56c0 4^agi*:S!ii^.>^^te^3ci:O; 

[0 0 2 4] \:XV. :inbC^:>«if'ii^^[rii::^5ti'o^utir^[Aj 
'J >y-r^-g-S&iCO}f^?i{:':»l ^T, l -E^-I2 ()$:^!l'^T 

'7«iJiiJeti"'t2 0 nt. ^^m^mm mmum'^) 4^ 
*K M U ni^ 3 J: f : y "7 < V 8 ^ '^g ^i-: ^ -t± . tm'lil^fz 

TJfeOo C^y^7Xv5aii^y'<iil2 0 ni43C^T. ?iS5LUl 
:« i?^ 4 (I W L T y 7: v^a Ji L T t ^ -5 RSi ch , i^;-c.^ 

o;ich[i/j:^o t#ti. «<jaJl!S^^4{:ff^^fet-'^Ii3gS/N°57 

/^^->CO^/J^^^I^S^10. 2 5-0. 1 8 ;^ m ch^»*ffl^l: 

[0 0 2 5] :!k\z. y^7:''^&iM^[g^LTc7)yyx-T 

x^y-?^> y^^H9 4 <Z)-:::>T<fe'5¥ff¥«fl^yy Xv'x 
*i2 i:TSB'€S3 ir^y^XvfflJl'-^ 1 F^^tcBaSf^o 

^t^^x,''j^yfn-\^-Kf)m^^t\^o -^LT. n^- 

T>y6<7)m:;^m/£^i. >-^/-^iUi^^x^^b-5^ 57:i^^t7) 
ig^i^m^tci:0^^i)^^n^o ::t7)S^E^;^n;^c3 8 0 - 
8 0 0 kHz gJt(/^ifflfSife«/EtS> '/i^eaiig 7 J: 0 53^62 
;^nT±SBSffi2 i:TSI5mt*3 ch(7)rn^(lSlJ)n$n^. 

ffl X ^ y y X { t L T y ^ X V 8 ^ ^ $ it . ^ ^ 

ffittaTtS^?iSfe4^X'y-^>y-r^wi:tC;^cf:^o M 
(I. X'y-^>y?a^|^tltl, X^y^>yC0ilfTt^^^^ 

xm'^<Dn y " > Ik ^izU^Xoizx.y-r-y^' 
^ttS^fT^o BP^. m.^.^mih^n^ t/\'7 yy" 6 

j«m^n^o cicofiiitc, y^xvx^y-^> y^H9 4 
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[0 0 2 6] :/v"/:vijy^jgiri^9 0 irUTtS, ^^J 

;^ C V D ,tr X ^ h riB«t«fe7^^ G L . :i ti^l^t ^ n/i 

c V D X ^ rv^ m m^Jjiix-r^Ty^ V X V ^ b b T i^c re; 
[0 0 2 7] ^^mmzi^^-r^x-^fm^^iim 

^]^a:)m\\^izM^^y"'yX'<''^mm:^(r^^ mmt-^i 

[V] (VtlTi[±oOiiM'£ : ^^l' h) ch^fll^) ^ 
m3l-'^-^-J:.^\Z. '/vX^v52:'7t'J^^ [V] 

y-7Xvas2/^^^c^4 0 0 kHz jrMfiLT. mmmz 

tc. S:^-;g&S:4 0 0 kHz t^aymmB(D8 O O kH 

z . 1 2 0 0 kHz, 1 6 0 0 k H z • • • (DUm^^bZ 

0. 7mvnm^m^umif^m^'r>^m'^rz/^x 

f3%'7^\Z':^LT^-4^m^^'^ 0 0 kHz:hJ:ZS^C0 2i^iD 
8 0 0 kH z {C':?l/^TH 1 . 9mVUf^. ^<D3i^C0 I 
2 0 0 kH z fC-^l/iTli 1 . 6mVf§)g, ^C0 4fgC0 1 
6 0 0 kHz tC-::>V^Tti 1 . 4mVf'^;tli^l'J$n'5o t3 

5(3ti. m^'.ZTjk-r Xbt'A^m^^rz^Km^'^y^yX 

-r^^a^mmWcy.^^ hut. iJ^S5 3 2 nm 
(DU—^mz^i^Tm^&Wi 1 7 0kHz T?SS^aibT 
b ^ y ^ X V 4^ O ifi t!)^ b m ^ n ^ fKSL:>t 

9f^f^vlZ. -fyX-rmmm^^^ 0 0 kH ztLfz 

^f&'A'^i^'Drz M Xf^'^(D tizmikf&'^4 0^400 

kHzf^!c^4 1 il.^3J:9tCg|ft!fW(:#flEb. IS^^fS 

H^]'^?0^;^j:J:-5(C. hlzi^^Lfzy^yX-r S 

f)^h,\tm^r^mikf3i'7^ (i{C3 0 0 nm (ifi^^Tt) 

4 9 0 nm (#fe) g^) ^}#o/i7t;^^'%7t$nT, ?? 
MLfz^y*^ ^ n y(7:»S^^i^SS%f Z. t izf^ 

[0 0 2 8] iit-^X. m^^^, iSfi5 3 2 nm 

coi—^*:/t^. tt^y^y x-\^n'/tcom^^w^t\t&r^^m 

xtfjgiSScl 7 0 kHzT'ISS^iiL. Ig']^^^si$n 

5 3 2 nm. J^iJS^S: 1 7 0 kH z^)c^;i^. "T^^cCt:)^ tf- ^7 
4 2c7);9'^^Otti-t^ti\ ^ty^ ^n>:^— ycoSI^T^^b 



mLfzl --^^yt^l&lkbZ ch fi? IS L fz m ^ <r) 

5> 7!)^ Aj: ^ y f X7j1c7> t" o X v X' V ^ -/t/j^ b 

--^>tt;:)^jSM^ LTti. '/-v XV;^J:t£tI^:>tt"o 3 0 0 
nm (iZi«,^:>t) '-4 9()nm (fffe) ftUt^^;:io/c 

/^:/7;^^<ff ^ L l^. Cc/:>J:oti. "7"-"7 X^'-s^7:)^b^)f^<)a£ 
M/^ezl-^^rf -5 \.—''^%tmM1l^tztL'Xh. 

\9l 3& 7| c7) It.] . b fit! m 5 :i > [ ; <i: o T , -tt ■:7'' ^ /7 p 
: + - f^ij^ ^ ^ b <^ ts: i^iL;>t ^ . / f X/j^ 't^ ^ ^ ^ y" 
xx-%m^h'Tm\^xWA^x^^^tf^'^'<'mhu^. 

[0 0 2 9] ^-^uqtHI^-ST^-^XVPt^rrLsH^ 

XT??issift,rtii'j^fff ti. ix-^f Rs#*7t^^ 1 0 1 m 

1) t. «[St.>t^my6^^ 1 0 2 {[^^]2) fa^'Sa^ 
•©Jffll^l0 3 (0 2) ^TiJ^btt/^fe^tlOo ^^-^fBSIt 
:"A:^^10 1 Tti, . iSi^i: L T 5 3 2 n m(;)@#^ 
U^--^'>t (^#ft:L.— IfTfii^d^n^So ) , 6 3 3 nm 
<7)H e -N e U -"-^*>t. 5 14. 5 nmC7)A r U — "tf 

7 8 0 nmC7:^¥##U--^'7t^^m%tT^ tf>t 
Ml 2 7!i^^m«$nrcSfl/tt:-A 1 8^^a^^HiM§l 
4t-AW-r^o ^SC^Pggl 4^UTti. AO (A CO 
u s t o-Op t i c a 1 ) j^P^^Bin^^^/7feb;^cR 

-Trl^^-r-SCch^^^T^^. ?^S^^I^^l 4chLTco^J;^ 
tiAOSISggtCtS, »tg«3 3 7^^bCO»Jffl)m^2 2l^:» 
\ 'd>t^^^n^nfzy^yX'^'^%<r^nWi^ 
h\XW^^^\7^\^nm^ 1 7 0 k H z , ^o-"^ < 4 0 
--6 0 %c7)Jg?f;;S£ms^-^^T45^JP^nTl^^;"ci^, \i^$n 
fcS{i7tt:-A 1 8 11. :HZ)ig?SScT^ft^E^^n^o 

:::co^S^i)i^n:^ct:-A i 9 tit'-Ax^^x/o y i 
3> 1 6 iiPptfn^HlSfl^fT^X'iJ X"AfcJ;0 0;;fc^^y-tr 

.jnf-A<hPpt^n^4^t5]W^t:-A2 itc^JS^n^o 

i7)#[Eljffb: — A2 1 ti. [gi6 (a) , (b) \Z'\^-^^0 

(I. i^-nxzmvm^j^^^'b^^ *:mi(^^JS^ff^fiiT 

ti, T4^>a> 1 6oOH«gBW]lft6> <h \#*e-A2 0 
(;:)il:gR^PS?-t^::i:tzJ;0. ^-.'S^S*^ 3 O Omm 
\Zt)fzr>X. itS^'J 1 0 j^m- 3 0 m*iSt7:>X \y S 
2 1 s ;0^'i^f$-t;^^ >t^^^^^SL;"Co 2 0 t 

ti, 4^^LvX:J^^y h 2 1 s (Dj^HO-tt-f KD-y^^To 
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¥'f r ti-A 2 0 ^f^^^^ff 11 4 9 iZAmL. HlWtf-A^: 

[0 0 3 0] M 1 {:7i^-r*'t''/-^^.h/;-7:^^G>r<L 

A 2 ni{i:>t;t:-A .X~/U -y :^ 1 7 T/^S^t:^ tl/iit. P.'h 
i^lKSiJ-r-Strjl /v/ = (:>t/t:i*£f^f?^) 2 e^^j^ts 
n. 1 I ^ri5i§LT-7"-5^X'VjLL^'5l 1 I^JtCAft^f 

3 0 Omm^l^^n jg;^in^^(7)Jf^;?(:?^li^M"]fff e-A 2 
1 ^mi^^Ctil<kD. iS«!ltlSt^4c7)J^^kS^i^J - 

^r>Xmi^n^. S4^frSL;"rtl 0 P ^ \#^4Npllft 
t:-A2 1 i:r^l-^:>t-«iCt$:^^ftL$nfctifiL;ytlS. :^ 

PMi^b^'jfl 0//'i^S7tt:"AX-7"'j ^y^^l T^Sii^L. 
^im\y>X2 7 tli:0 7t'7T-r,/\^2 8(Z)AS*raiSttm;>t 

$n^o ^iiig 1 1 w-^sjU'L^. 1 imT^^^^m^ 

AX -/'J y 5^ 1 TTSftT^n, .-7tVT-</\^2 8(CtJA*t 
[0 0 3 1 ] t^7(-^T^-rJ:^tC. ^mmm^4<D^^'^4 

^y)^. x^i^M'^yr^/^'Mm^ (^ytmw 4 sit. 

xV^"-:^XbAcr^iffi4 a. 4 cf)^^comil'/th^'d^^ 

1 tm^^. ^mmmm4(D±miz^^^Ti^-:^t-ii^m 

8 t|p1— S^i^^'/J^ (5 3 2 nm. 6 3 3 nm, 5 14. 
5 nm, 7 8 0 nm^) ^^^^flm^tl. 7t«T^fS1^3 0 

i^z^o^m'&m^n^. / i^u^-i^'cu< ^i^y4 

igcJ: 0 =b+:>;z:t^ 5 o o k h z gS(7)^«^^)-3tsi|ig^ 
3 1 Ttirfi^nAcft. uy^^yYyym(Dmm^t&m 

^ m^i^i 7 0 kHz) , mmco'T:2^-^ < m^^i 

4 0 -6 0 '^6) 0^mmt^2 4^^mm^hLx. m 

7 0 kHz) (D^^m^iytf&'Tf^mth^n. sfwrnss 



^mmf^^2 5 ■'r-f}n/<y < ot/ii^ii-i'-P^) 2 e ti 

i^n. J[4t^]rrt:"A 2 1 ^>E^i1: L -::^-3S'>l:i^c{-v:^T(7>^^ 

^ 1- X 7^"' L-r 3 5 ( I U n f A T X' X L O 

"^^ fit^LU1^4^4conMiT[*^Ji^t^^X^'J (M>H-d:r) S 
/c(iniliif:^i'<ttGn/i;lL^1t^{it 3 ^iz^^tsti^o -xrL 
ifS^Liil^f^^^ 4 iiM L TX-"? X-rJLUl ({^Jx,t;i'x -y -f 

>x. c vD^^f) ^o^'^TToJi. nm%^^4^mirM 

1 7^^bffii;H;::5^iT 1 t^c7JM5[iilSt>i4{i;J:*-<ro'H-:/^'7 

3 3ti. gBtgi^ii3 6 izmm^^nrzi^^i^mi^m^mtLX 
T^-5{^jAtf^' <x-/u < 3 5{zt\]tj-r^zt^^'(^my: 

[0 0 3 2] E<l9ti. ildtiKtlS 6;0^b^^fH^nT. 
^ r x-^^U" f 3 5 {;ai:^J-^>f:^ tiXi, S4!lJlStS4i7^iia 
}H*?^£:^Ji5-r-5^^^j|S'r€H*ra»1 (h) comm^iMiz. rf> 
2 0 Omm(/)S5t!lJi^SK4tC^tt^^>e^^itl [mm] 

(-1 0 Omm— 1 0 OmmCO^miZ^^I-^ 2 Smmfal 

To^wiJf'ifi^rpT (h) <7)Ji!)]p<h^ttc. mmi^n^rm 

fcXor^. mi&Rismii&^o) 2 'D(Dmmz'Di^xm^r<^ 
^^mi-yt^y^^X'r^^/tf)^<b'7mLx^ii\'^^ ^tiz 

J:0. X^Xv^tJ^L<ti^Ojfif§'(c??il-r^'+tys X 

[0 0 3 3] ^tz. m-jjmi'^^miytmti:'^'^^^ i o 
2x^ih'r^xo{zmb'iLrzo)x\ / ^-2 e 
a:>M^izmmtE itxn^izy y x-r^^L < i^t't(7^&m 
izmm-^^n^^^t\'i'^^^hy)^'^mtuo. ly—^m 

«7t^^^ 1 0 1 J:I/tStSL '/t«^ffi;>t<^^ 1 0 2 commit 
iZ^D. y'yX-^mr^^[H(^f^^iKR^U7}l9-(AX 

^zz9^j >fy3^^mtr^^. s^mimzj:^^^^)^^ 
mm^co^'t^i&M'r^z,tx^^t\^^o'<)i.^t. mm 
y ^j-z.>^mm^iEmi^z^mr^z.ty)^x^^t\^^o 

i^^x,yyi^m(^mf^y)mnx^^rz?^. zi-^hi&mt 
±mfio\^±^^^o':^b^Jky)^^^^n^o 7-^6. xr^ 
y hiK^4mifr 1^-1.2 i^y^yx^8{z-kiLx\m^ 
it^-^-^-^i^iDitmu. ^mmh^^M'T^i^Lmizm'^ 

•^jj\^(D^^U'izAm-^i^^.^oiz'^'^^nx^^^y)^. a 
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^f f -5 Z. tfj^T-^ ho 

[0 0 3 4] ^tz. -fjnn / ^"7-2 6mm^^mi 
8fj^^mi'r^m:^miyt^iML^^¥r^^^^^ 1 0 2 

^^mm^if^-r^ ctizj: o y ^ x~^^^^l < [t&miz 3 

^Ti^o i;^-. sffl.si \ o:>\Hmiz. y'^X'^mmiz^ 
^KhB'^}3mmM^^^nTmmLf^^^j:o^zi::k't^ 
s'm^^^o mwmi 1 (D[^m\zKi^i>'^f&m^ 
^^^^rzi,fmALu^^<ko^z'^^itifz^nix^&m^3 
8 a^mi<f^z:uz^-DX. K}t^±^^m'/)^i^m-r^(D 

KD-y2 1 t^^h^y:f^nU^^Xo\Z'r^'if.'^^^^ib 

m^^ 4^'Lvx4^^> h 2 1 s commo^-i hd— •7'2 1 t 

mt<^<^oizm'f^tmzmi\zfj< izw^Tmf^'H^m 
y)^$>^. ^fz. z.(Dmwc^3 8 a(7)^m7!i^izfx^^±fji 
^^^m%^^^Mmn^mf^zLt\z^'DX. 
[Dift e-A 2 1 ^^xm-^-^mwm 1 1 (D{-*^m\zf^iL^^M 

\^^'r^—:^ commas 8 af}^^m:^<Di&m^3 8 a^t 
■XyX-rmmizmmLu^^^ijT. (m^^^. "-r^^stttrx^ 
rzumma-^) ^m-rcti,zj:^T. Mtc^^^fte-A 
2 i;:/^^A«-r^igS'j:#. 1 i(D\Hmizj^it^±f&^^m^^ 

mTLrzmj^siz:^^^i:u-^mM^'7'^i 0 iT^^^^mmi 
mi i\zi4^\^rzj^i(:^^&mm^m^r^rz.^o)iy—^ 
\z-i^^mM-r^ch\zj:,-ox. mmmi ic^i^is^^^ 

[0 0 3 5] C(7)^0lZ. 4^lp]Wt'-A2 1 /O^^A^^T-S 



mffl^. 1 1 o:)[HmizKiB'i^M^m-f)mm-^^<^^m±'r 
^^^h^h!£}^x^m-^^ z. ty^^^^^m^hfi^o 

[0 0 3 6] 4^m]iz%^ir-r^X'znyi'IL< n^ 

a^lIi^iZfm't^'&^^iim't^'^'yX-^^m 

To. 

[0 0 3 7 ] 1^1 1 c:^?fS2 oTj'^ijgoojf^ 

0 . x^vftaJi'^ 1 i>0(^i? 1 w^gjiiiij)g i 1 ^:>coj^ 
miy/t^f'^^ 1 0 2^x(;^ \^^ffiMTo^c7;)T^j^o ^^>t 

-^/-^ 1 0 u 10 2. ^3 j;ms-->«afi • mm?f^ 1 0 3 oo 

[0 0 3 8] :kiz. ^-^mizi^^zTyX-^pnLK^t^ 

5sa3 0 1 <;)^^3oD;^sE(Z)ff^^^. tg 1 2-^]i 
v^rmnT^o mi2{t. z:com3iD%mo:)nmiz^n 
<>-X'7X'rm^mm2 0 1 ty^x-rifm^mmmm 
coo^u—^m^'^"^^-^ 1 0 5 ^7n-r-booT^^o z,co 
m3 (D'^mommxit. m 1 iz^f^rm 1 cx)':^jfe(^fl5^,t7) 

U-tfRg^r^-^^.^ 1 0 1 coe— AX^X/\">y 1 5 i:T 
^xn>16^, §-^0 1 2^J:tfE(l 1 3 tC^-rJ:e> 

(yimJjl^) dti-Ag^ffiA-r^^ttt (xtt^f^) CO 

e-Ax^x/^y^. [^cottt (xtt:^;r^) <z)t^ 
v 3 > 5 7 ^nt/.^(7)y^x^v4aa 

J£K2 0 1 . mgL^1^HU>t^f^^ 1 0 2 ^Wf • ©J 

1 0 3 ti, ^1 (7:):ilS£(Z)f^^,ir|nm<^^^&^«ft^ 
T'<fe'5(7)T\ a^n^^^ffl§f>5o 1^ 1 2 {C7T^-r<:fc3f::. 5a 
ii'-g 1 c/)ttffi:;^ro] (yW^r^) t::ti> > U>FU.tiiH^ 
> X*5 5. 5 6S:LKr^f>a>5 7 ti^fT^'cClStf ^ Xt^c 

^f^^PiS 1 4T'}S;t^^$n;^cS{i>tt:-A6 i \t. 
mmjj\^ iM^y^'\^) f>z\t. mi 4 (b) iz^txo 

iZ, > 'J > KU:^a U>X5 5. 5 6 BLlSh-m (xm^ 

f^j) (7)T+-vn> 5 7 41.— 9-^m««^.i:rp^i:?i*^jo. 

5 -3mmgJ^c7:)t:-A 6 3 VchLTiSiif 

ti)H.'> X'5 5, 5 6Ti£A$nfcf^, EI 1 4 (a) 
'T;t-J:'5tc, H-tt (xtt:;^[^) c;)T4^>o > 5 7 J: 0 



(13) 



iflfM^^ 1 1-251252 



#tHJtFft:-A6 3 h <h/j:oo tSoT. El 1 4 ic) iz^ 

-r<toiz. mtiz/f"] iy-jji^) izmm^M^mo. s-- 

1 0-30 //m^¥Jg(;:> -/ jfc^y h 6 3 h s :^WZ^) T 

(S^»^®j-r5tf 'I /V/ i 6T/v:^^t^n. mm 
m 1 1 ^iSii I'X^^y x-^^mw^. I A^t u . imm 
JK1S4(7) h^^lnM:i:::;^T^o Ki i 3 ic/i^-rj;'::)!:. 
mz. -7"-^ XT 8 tfJcr)r?i5f 9 c li. 4 if'C 

^if^9 c ^mi\-r^z. h^[\mt urzh<^rikh. tn \ 

con^^'>BMlz^s'.^T[4 6 (b) tl'i^L ;^4tMp]irrt:-A 

3 1 s 7:/^'}r;^;e^n;t:i:< cnt^i:*L. ^msoxMrn 
(Dmrn-rrit. 4 (c) (i^T^-rj:e>tc. 
c7:>¥®.'^fR]tn^^^-*t-r FP-:/6 3 h t yjmf^^nxi^ 

9 c^m.itir^zLtf)^^imhu^o ^tz. mmimi 
i^miz. y^yX'^mmizj^^KiiB'kf&^^fmifi^nx 
m^ULfj^^^'to^zii^-t^'i^^^i^^&^o mpLi^i^ 5^.1 

^^fzi^imALf^^^x o \z'^^^tz^mt(Dm:m.'^ 3 s 
<D\tm^M < (ft?^-r >5 zz ttmi^tu^o x w^f&iii 

tS, fflt^[^t-^ie»K^r^3 8 bcoP^ISi^. ^-^LvX^t^ y he 
3 h s (;)i^ffloO-H-< Hn-ye 3 h t fi^hy yy"^n 

:h h^[Z}Hm\z'u <\z\;t'Dxmi ^'Z^^i)^h^o ^fz. 
r.(^jgiK4^3 8 bconffl'lifif^t::MJS^^'lc^^^^fl^^Si± 

mmm'i S b7:?^bft!i;5t;:)ie-fK4^3 8 b^\i:y■5'X-r^^^l^l 

[0 0 3 9] c^^'D^z. 

mmm i i cof^®t::i^tE^i^4*^/0J{^ tr-sc^^i^s^-^ 

^:i.ht::J:oT. y-^Xv4'^L.< ^^'^c7)ja^^z??iS-r 



;^-ti:-5)#@JfTt:-A 6 3 h{Z-^h^T(Dn^m&^'\ h 

coMts^mmizi^^-r^^i^^^h^o :Zi7)^o{z. 
3 co'Mm^Dnmizxn^i. ??5 1 (jjnm(i^nmthm^^^h 

Thy -y^^ntz S-ft ^ ^ It'. :i t:? ^ Wfig o Ac 

mmw^.^pmimo^ftm<~^^]mizfsi^ ^ i ^ 
[0 0 4 0] :^mnizi^.^y^yX'^^'P1^iL < tJ^ 

comniz^rM'^^^-^^iym-r^yyX'^^'^m^^sfm 

SB 3 0 \ in1?j4crj-MM^)^'^1B^^ l ^3J:^E] l 
6 ^j^^i^TiifttWj-r'&o rai 5li. ^4 t;)'i|fficoj^^?lf;f:::^ 

m^^m 1 0 1 > msL't^iaiTt^/^.^ 1 0 1). ^:^j:o^m54 
mm • mm^ i o 7^^b^/^$no, u--- ^f!}g#r/L^^ 

^co-c. mni:'^«^'t^o '-^.3i7)'MS&o:>}nmt. 

%f < ^U^' 6 6 Hi:':>Tl/— tf>t2 1 tm — 

COi^&f&'& ({?»JAfri\ 532nm, 633nm. 51 
4. 5nm, 7 8 0 nm) T^/^'^T^gi^ tlfcfS. ^^U>X 

6 7t-J:0:/t5&S^E7^UXA6 8 4Tr LT 8 -5"^ > 
Jl/M^ijai^37<7^CD:}^hy-r^-FTUi' 6 9 (6 9 

a, 6 9b. 6 9c) l.lzM'^'^n^. mi6\t. ZL(D 

ye^fiSiE-T^UXAe 8ti6 8 a. 68b. 6 8ct^3 

gSfi*^iiEt-^:i<htCj:0. e>:^-Jl7 6a. 7 6 

b. 7 6 c ^frUT30(7)7t^ h ^I'-t- HTU-r 6 9 

a. 69b. 6 9 c ±(C^^^ii^o m^5!ia • 

10 7Tti. 3'3C04-^ h^-r^- HTU-r 6 9 a. 6 9 

b. 69c;^^bC08X3 = 2 4 ^ V > Jl/oOai:/7<H^^ 
8^-v >1'^;i^(:0igig^:in-y h 7 0 a. 70b. 7 

h71a. 71b. 71c izAtlT^. m^^i^ztzzy 

h7ia. 7 1b. 7icT^^. u—^'-^^commizmi^ 
tz. ^m^i 3t^h&^-n^nfz^^mmmi^^ mK.\% 

1 7 0 kHz) . pTtS^O^'^x-t"^' (^l;^ti'5 0 °o) CD 

7 0 kHz) oos^a^sL'/t^K^^^'am^n. i\nm33 

tci^btl^o 9t^«3 3Ttl. H^-r/\3 4^frLT^ 
S*Jffllff^2 5^tfn/W^^-- (Tt^S^Sr) 2 6t- 
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[0 0 4 1 ] umm3 3ti. fdte^[^3 ^{z^^tsntz 

^-t±o/t^6(7^AS^t:S 1 1^, mmmb'mii:^^^^yx 
f^m'^y^M^tn l t ±i^lt-r ^ cz) ^ t z p5 ± f ^ -^^^ s 

[0 0 4 2] X^'M 1 1 tCOl^Tl^. ml^gi 1 

Mm't^co^K±'r^z.ty}^x^^o jtiM&m^n-r^ 
^:/jm<Dm'mMiz'^^^x\t. \Hmiz t'rizmn\^]-t^^ 

mijx) ^m-rz^tiz^-ox. mmm(^\Hm\zjyiin±f& 
^mHi-9i^xmmt^co^m±'r^ c ty)^x^^o 
[0 0 4 3] L^j^L. jAi^mm^mr^ikyjmoymmm 
(D\miz. f^jt^^j$.ii^mmtmi'Xmm'r^(D^mi^ 
^jzm±Lm'fnur^<^f<s:^^hv^o^m^^T^z,t\z 

[0 0 4 4] ^:iT\ 4 (Dmm<Dnm\it. mi(Dm 

f)^. ji:^Hsm^^'r^&jjm(Dmmm<7)\Hmz. ^jis^ 

t^^oMm^^'r^h<Dx$>^o ^fz. mn^^ttiyt^ 

m:^m}ii9timti'r^m^t-r^^th'^mx^ 
"tcomi^. miK^\.x<^sm^coim^^-i^ 

[0 0 4 5] A\z. ;^^BJtC'^^y^Xvtt3^b<(i^ 

a^]&m^z\TMi'^^%m^t\m\'t^^yX'^\^m^m^\^^ 

s^m^^xmn-^^o rai mb^'.^m(Dwm^z^ 
^t^'/^xv^fflii«e2 0 1 ty^x-T^^m^mymm 

-^fB8%f.^'¥^^ 10 8 (mi?). 1 



0 6 mi s) . m^^m • mm^. i o 7 (^^^it-^*) 

1^1 0 8tC^n^T. U--tf7t?lgl 27:?^btTjW^tl/lS® 

Tthf-Ai H\tms.'^m^ myLi^^f^o^j^Mm i 4t 

/U^yi 5 (:J:(3ffi:>K:$n^o KA t:-A 2 0 
(y>Kl^JI"l) (/^T^>\3 > 8 0 t::AWToo C^JilVtt 
(yltfj/yiH]) r + s-a>8 0ti. '.tti^iff^l (ytt//f"l) 

l^^o Y^E-^T. 7^^>'Zi>8 O^Jiii^tt. ti-AdvStS 
/yn'O (vWi-^Kj]) tCti^J 1 5 0 /iin^^^g(Z)#[pI 

m I 8 ti>r^-r^^tc. > u > t/;i/Hu>X8 i \zx 

0WmJl»1^^¥[ffi^7f^]f3H^^tCJ2:;^^'^t:~A8 2 
'So t«:SL:V6>^Mi:Vc:^* 1 0 6 ,&^ff^^^Qii • ©IP^ 1 0 

7\t. m4ij^%m<DBmhmmmj^Bi,nmmxdb^(D 
X. m.m^'^^-f^o 

[0 0 4 6] ■/f^m^(D%m^wm\zxn\i'^i<i^nm<D 
mm t inm^n^tM^^^n^fz^xu < . if- a ^fi^^ 

m^m^:^u^^zmmzj2:'^^^^- 8 2co^f^^. ij^v 
A\/^^-2 exM^^^m-^tm^tii^fni^z-r^'i^^^ 
^^rz?sb\z\t. u-'^m^.i 2 tLxMititKD 

fr, u—^:^mi 2 ti.x. 'Xy7:'7mis^mi&^t^f^ 
^ 1^ ^ T ^ « -r m ^ ^ s ->t / V i X b - ^ 

MfiLTt+^ffiTt^^ 1 0 6^f>'J> F'J;^^HH]U>X8 1 
{i7tco#[p]^ffe-A^ii7tT^fe>t1S*^t/^t3:«7t<S^ 

[0 0 4 7] ^fz. mi-mso'Mmmmtmm. ft 
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;>t'"/^* 10 1. 10 5 ^S^V^mi'^^th'/t't'^. 10 2$: 
f>S 31^:^, 5a Jl o:)\u m {ll'l ^ CO /-^ ^6 4i 4^ {«t 

^ '<T??i£-Sif^i+rti'l^^ft 3 0 1 

yy 4 X.m^(DmHW^m9 0 (201) ,hX>y^>^/ 
mm9 4 (2 0 1) (I, ^tCili^^/i7'"^XV^?ffi||if^3rit 

[0 0 4 8] S-r, Bif^ ttgS 9 0 (2 0 1) tZi: 0 , 

OM«aJlS^^ (•i^x/N) itt:r'ci:tzy^Xv45^b<ti 

zL- y h9 9 n^m-mm • mw?^ 1 0 3 , 1 0 7 ti4^ 

/\) ^mmLx±\s^m^. n^:2--yh9 9\t. mi 
ttKS9 oc7)^lJ-zl>^/fi7^^^y^To i^^m^:^^L^ 

(¥««:^-^x/\) ti. 3^#4gB9 STfe^^N^ 

gg9 4 (2 0 1 ) (C;^bn^o 
[0 0 4 9] X'y^>y^S9 4 (2 0 1 ) Til, 



x-y-F> vq7t-^ y^=;X'^'nm%%mmwm3{) \ 
< \x^Qym%o^m-^&%mmti^tm\v.. x-/-^>^/^ 

TfttC^r^Wn-H-/ «y K 9 9 (IVi ^^aJll • $l|ffll^ 10 3. 

1 0 7 (■i^itt^ahP-t^3 3 ^/itir(;jdhp:ti3 3 >S'J^ 
C PHTtg^^KL Tt)HUo ) T^.fl^&^S^I^^'^o. ^^J,^ 
Wl 0(i>N~rj:^i:. ^.MgcjO^'L z^iMiiN t 

g^Ko-r:-;/ h 9 9lii^=3-r^M5!i^?i£*^^ (C?x 
/A) WaK:mvb ^Sija-?^ f >70^bJJ^P§^'rs<:i:'^ ^::m;'T^ 
•^I'HL. ii^M^liia^S (^x/\) Wa&O^'WbliSaig^ 

^/l, Wc IXKoOJ:^(lL tlWSN t ^|g:loO'x/\7^^^ 
]igl7^L.T^fei;>5iif^ ti^l«ff-X- h 9 9tiX^y-f^>^l$ 
119 4<7J:ViJ-- >y^^>f:^tb-ro XU"X>yoOm-n 

iftftifia&7:)<L^iwaN t jLXT(7:'«^jastfis (^>x 

/n) ti. ;^X^^,?i7)MxtfT'y> >^;^J$M9 StCj^bnix 

[0 0 5 0] 4>:'j|M0^i^^t::ci:ntf, ir-V^)y fyy ^ 

Xgtf'(7Dl@{^ttgai:X.y^>X^S{ltC, II 1 -115(7) 

'^){^o^wm\zm-5< ^ =7 X'^nm%m\mmw3 o i * 

U - X > l^fj ^ ffig-r ^Z.ti ifiX ^^h^^'bm 
^ti^^^tx^. ^fc. y^-^x/\^fflV^;^cS*^(;)5fefx 

[0 0 5 1 ] /cC^. l^X^IISE(;)fl^^,Til, y^yX-^W) 

is^m^mi^nhitA 0 0 kHz . u-^^(D^m^mm& 
mt 1 7 0 k H z tLtz^^. :^^mitz.n^com&mz 

ti. -XyX-^mwJMmtLxcojiy^y^i^ma. ¥fT 
¥-«?f:^y^xvx^y^>^^gaiL7^c7^^ ^mm^ti 

s/i, xsem 1 -^5^^sS(/)^^T^i. ^^m^zm^ 
X y x-75aiiKB u T X ^y ^ > ymm^^m m m \z 

y'yx-cvD'^mm^f^mmmm^^mmh+ 
'j^'^mx^^o ^fz. y"yx-^^ 
mi^^m^}S.mmm^(Dmmhmmm{z^mx$>^o ^ 
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^'^m. &wmrr\:i-L.^mm-^^m^m^-<rzf)^^. 

[ 0 (3 5 2 ] 

m^^^mi>zr^^'^h^?:y)m^n^. ^tz. A^mmz^n 

(DirM^m^^'^'.t-r^mmumi^^y^yX'^^^'^f)^ 
m%^^'i:^LTmtimm^:k^\z\tn±Lx^ttir^z, 

[0 0 5 3] ^fz. *^0;3tcJ:rLtf. y^Xv4^^L< 

z^tiz^i). mm\m(Dmn^m±'r^<D^n^^zT^^ 

[0 0 5 4] ^fz. ^mn^zj:n^i. m^&y-i >^i$^(D 
imi] ■^mmz%^y^x-^mmmm^zmf<bntzy" 



-Sc. 

[ m 3 ] ^ V ^ ^/t ; ' -3 1 ^ xmmi l fj.? rm <t ^ yc 'Jtii 
xmrni'/zmmi [mmz] ir^fg-^^j^^i^' [mv] t^m 

[13 5] X^vlg/tcTDiSil [nm] • iSiSS [kH 
[13 6] T::^->p>('J:;5#h3frrt:"AC04-:!;1c$:;'^-ria 
[ 7 ] :>t V r -r / 1 ( : 5 IS^Igm :>t (?) 7t ^ i-Kf [SI T 

[ta 9 ] ^mm^m 1 9 .^.x^^^mn'^mn^mm^ 

[C3 1 0] 3^^7:v^S^[c:^fTo#[pHfrh'"Ac0rg^ 

mi 1] :*5!0)5t::«^y^7:-^^asgetcii^ct'^>n7^c 
[Ell 2] :^mmz%^y^^X'7mmmmizmi'f^nrz 

[HI 3] 1^1 2(7)M«aM*f^1^c7)±;^7:i^6^;t¥ffiia 
[1^114] >tttcOT + ~>P>tlJ:^#IlIWt:"AcO*^ 

y^Xv?¥iSS^^tta'Jge<^m4 0^SEt;)Ji^^^.=ST¥ 

mi 6] ai stc^Tftavet^aiTt^^^rffl^Jii^^TK 

mi 7] '^'^m^zw^^y^yX'^^mmmizmi^'f^nrz 
y-y x~rifm^mmmmo:>m 5 (Dmm^mm^^-riE 

mi 8] mi Tow-mmx^^o 

mi 9] ^^mmizgh^b-xyx-^rm^mmmm^m 
K.rzm^mmo:^y^y X'^mm'^miz^^r'=¥^mi$^mmy 
-r >oDaN k u y'^'yy^nn^mf^-r^-mmo^mm^ 

[1^2 0] ^x/NftSc<hSif&f[§fcc7)«^^7K-riaTS) 

[^^^(Z)^fl^i] 

1 •••y^xv^ati^. 2-"±^5Bmi*. 3---rgB^ii, 4 

8"-V"^X'V, 9, 9c-"7?iSStt> 10 P. lOQ. 
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lOR. Ai'-mmmiit. ii-mmm. 

m . 1 6---74^>-=i>, 1 7 •••{ii'^tf-AXyj 

2 1 -"^t'Jirre-A. 2 6 ••■yfJ JU/W ^ (/t^^ 
Tt--^^) . 2 7. 6 7 "-*a^U>X\ 2 8"-ycVTl' 
A\ 2 9---^:y ^U^"^'. 3 O-Ttm^f^l^W^ 3 1 
•••mfhS^SJ. 3 2---|.^])9]t^il5IsiSS, 3 3--0mfiS, 3 5"- 
3 e-'-adtici^il. 3 8 a. 3 8b---Sr^ 

'^mmmn±^'^^ 57. s o->ttt7^~>n>, e 

6-— H'$7^;i^^. 6 8-">tSS:6^iT:7U XA. 6 9 
[Ell] 



El 1 




1 1 '.mm 1 4 : Aoactfts 

1 5 : b-AX+;^MV$^ 1 6 : 7 + ^^> ; 

1 7 :fli^f-i*::i:ri;»y» 



a. 6 9 b. 6 9 c "•8^-v>^-;iM^iiaitr:5'<74^ h 
^^^—Y7V^. 70a. 70b. 70c-"8^-^> 
^^^H^lft^^-^::!':/ 7 1a. 7 1b. 7 1c---8^-v 

y'^)\'nmm&^:^v v. 9 o-'-i^ftt-ts^tt. 9 1 --u 

vXh^riii^-K. 9 2---^7tKH. 9 3--fH^^^-u^. 9 
4--X^y^>^l^{t. 9 5"-T^y> >y^^-Ll. 9 6-i5t 
9 9---3m?-azi^y h. 10 1. 10 5. 10 

%-v-^m%vk:¥^^ 1 0 2. 1 0 6-"fiS[£L>ti^aiyc 

1 0 3. 1 0 7 "-m^Ja^ • $i)fP^. 2 0 1---7 

^'X'vSatl^^E. 3 0 1 -■•7^x-??iSStiimyj^§o 

[E12] 



EI2 




1 1 :ttai3e 1 4 : AOITjAH 

1 5 : e:-Ai+;</T>y i 6 : 7'+^r3> 

1 7 : «itt:-/i;^-7u ■yi' 2 6: AJi.yt/ 57- 

29:^/^'D?e-^? 30: 
3 2 : ^aSWXEltt 



[03] 

[23 
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